UNCLASSIFIED 


ad.400  480 


iuf  iht 

ARMED  SERVICES  TECHNICAL  INFORMAnON  AGENCY 
ARUNGKi  HALL  STATION 
ARLINGTON  12,  VIRGINU 


UNCLASSIFIED 


NOTICE:  When  govemnent  or  other  dravings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  In  connection  with  a  definitely  related 
govenunent  procurement  operation,  the  U.  S. 
Govemnent  thereby  Incurs  no  responsibility,  nor  any 
obligation  idiatsoever;  and  the  fact  that  the  Qovem- 
nent  nay  have  fozmulated,  furnished,  or  In  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  Is  not  to  be  regarded  by  lopllcatlon  or  other¬ 
wise  as  In  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rlf^ts 
or  permission  to  manufacture,  use  or  sell  atny 
patented  Invention  that  may  In  any  way  be  related 
thereto. 


AtD-TDR4t4n 


00 

TH 

o 

o 


<r 

P 

c 


( 

j 

I 

I 

c 

K~ 

S  <e 


MANEUVER  FLIGHT  LOADS  DATA 
FROM  RF-101C  AIRCRAFT 


TECHNICAL  DOCUMENTARY  REPORT  ASD-TDR-62-923 
January  1963 


Structures  and  Air  Environment  Division 
Aeronautical  Systems  Division 
Air  Force  Systems  Command 
Wright-Patterson  Air  Force  Base,  Ohio 


Weapon  System  217A 


(Prepared  under  Contract  No.  AF  33(616)-7S93 
by  Technology  Incorporated,  Dayton,  Ohio 
Author:  Dudley  C.  Ward,  Jr.) 


NO  Os 


NOTICES 


When  Government  drawings,  specifications,  or  other  data  are  used  for 
any  purpose  other  than  in  connection  with  a  definitely  related  Government 
procurement  operation,  the  United  States  Government  thereby  incurs  no 
responsibility  nor  any  obligation  whatsoever;  and  the  fact  that  the  Government 
may  have  formulated,  furnished,  or  in  any  way  supplied  the  said  drawings , 
specifications,  or  other  data,  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any  other  person  or  corpora¬ 
tion,  or  conveying  any  rights  or  permission  to  manufacture,  use,  or  sell  any 
patented  invention  that  may  in  any  way  be  related  thereto. 


ASTIA  release  to  OTS  not  authorised. 


Qualified  requesters  may  obtain  copies  of  this  report  from  the  Armed 
Services  Technical  Information  Agency,  (ASTIA),  Arlington  Hall  Station, 
Arlington  12,  Virginia. 


Items  used  in  the  study,  or  called  out  in  the  report  by  trade  name  or 
specifically  identified  with  a  manufacturer,  were  not  originated  for  use  in 
this  specific  study  or  for  applications  necessary  to  this  study.  No  criticism 
of  any  item  is  implied  or  intended  nor  is  any  endorsement  of  any  item  by 
the  United  States  Air  Force  implied  or  intended. 


Copies  of  this  report  should  not  be  returned  to  the  Aeronautical  Systems 
Division  unless  return  is  required  by  security  considerations,  contractual  ob¬ 
ligations,  or  notice  on  a  specific  document. 


23-S)lNO.  100.  4>S.6} 


aig 

«  h 

“la 

|s  I 

.S  *  P 
5  E  S 
S  S  2 

5  >■  > 

S”tS 

ti  g  h 

rS"  “-S 

to  aj  ^ 
-N  fi  ^ 
«  fJ  ** 
U  h  « 

•X2  H  S 

3  ^  tj 

g-*  2 

S  V  u 
b  •  9 
V  s  i! 

•J  41  ** 

<  2  to 


I  Ss 


^  O  f*> 

a  »  ^ 

gs! 

Si- 

piS  «; 


0  « 
a  ^ 

I  — 

,  « 


.  N 

®  T  < 

S  Q  S  H  - 

.  <  H  <  5 
S  i  s  «  a 
■So  2  o  u  - 

xs.aa-c 

S»  «  h  < 


is 


rt  •» 

i-l 

N 

W  0 

oS 

c  H 

«) 

u  , 


•sS 


§■2 

**  e 

!«  fl 


»  S  §2 
1  •  5  « 

.«!  -5  g  2 

•I  ^ 

-  3  B  « 

•  .?  3  *3 

I.  IJ  V 

«  4S  e  .i; 

•  «  2  " 

E|  So 

h  MX  O 

a-s^T 

**  9 

s  “* 

U  V 

25 


®  2  s  a 

•*  -rt  S  C 


M  w  as  '** 

■  >  •  J  .|M 

S  '■  “ 

>  u 

C  2  ■> 


V  V 

ii  a 

(t  m 


«  c 

o  V 

e 


ASD-TDR>62-923 


FOREWORD 


This  report  was  prepared  for  the  Structures  and  Air  Environment  Divi¬ 
sion,  Directorate  of  Defense  and  Transport  Systems  Engineering,  Deputy  for 
Systems  Engineering,  Aeronautical  Systems  Division,  Wright-Patterson  Air 
Force  Base,  Ohio,  as  a  portion  of  Contract  AF  33(6i6)-7593.  The  program 
leading  to  this  report  was  conducted  by  Technology  Incorporated  under  the 
direction  of  Messrs.  James  R.  Braun,  George  R.  Boone,  and  Kenneth  L. 
Rickey.  The  Aeronautical  Systems  Division  project  monitors  were  Lt.  Ned 
Sandlin  and  Mr.  Richard  W.  Bachman  of  the  Structures  and  Air  Environment 
Division. 

This  report  is  based  on  data  collected  on  RF-IOIC  aircraft  based  at 
Liaon  and  Toul-Rosiers  Air  Force  bases,  France.  The  data  were  collected 
from  1  April  1961  to  1  November  1961. 
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ABSTRACT 


Structural  flight  loadt  data  from  RF-IOIC  aircraft  assigned  to  normal 
squadron  operation  with  the  United  States  Air  Force  in  Europe  are  presented 
in  this  report.  The  basic  in-flight  maneuver  data  include  normal  acceleration 
at  the  center  of  gravity,  airspeed,  and  altitude.  The  information  derived 
from  these  parameters  is  intended  for  use  in  estimating  the  fatigue  and  ser¬ 
vice  life  effects  of  the  maneuver  environment  upon,  the  RF-IOIC  aircraft 
structure. 


PUBLICATION  REVIEW 


This  report  has  been  reviewed  and  is  approved. 
FOR  THE  COhfUANDER 


WILLIAM  B.  MILIJH 
Chief,  Structures  and  Air 
Environment  Division 
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SECTION  1 
INTRODUCTION 

This  report  preeenti  a  study  of  the -xxianeuver  loada  data  gathered  on 
RF-IOIC  aircraft  assigned  to  normal  operational  duty  with  die  18th  and  38th 
Tactical  Reconnaissance  squadrons  of  the  United  States  Air  Force  in  Europe. 
These  squadrons  were  based,  respectively,  at  Laon  Air  Force  Base  and  Toul- 
Rosiers  Air  Force  Base,  France.  The  maneuver  loads  dats,  recorded  by 
the  Model  F  Willys  Flight  Loads  Recorder,  include  three  in-flight  parameters: 
normal  acceleration  at  the  center  of  gravity,  airspeed,  and  altitude;  these  are 
commonly  denoted  as  "YGH. " 

The  RF-IOIC  maneuver  loads  program  was  initiated  by  the  Aeronautical 
Systems  Division  as  a  supplemental  part  of  the  F-101  fatigue  certification  pro¬ 
gram  under  Weapon  System  217A.  Technology  Incorporated  received  the  award 
of  the  supplemental  agreement  to  Contract  AF  33(6l6)-7S93  on  1  March  1961 
and  commenced  installation  of  the  Willys  recorder  on  that  date.  Installation 
was  completed  on  17  May  1961.  The  first  maneuver  data  was  recorded  on  30 
March  1961;  the  last,  on  16  October  1961.  The  Aeronautical  Systems  Division 
provided  technical  guidance  and  supervision  for  the  recording  program. 

A.  Data  Recording  System 

The  Model  F  Willys  Recorder  is  a  direct-write  instrument  which  em¬ 
ploys  fixed  styli  to  transcribe  the  parameter  deflections  onto  carbon  impreg¬ 
nated  paper  when  electrical  impulses  are  fed  to  them  from  the  transducers. 
Each  stylus,  identified  by  a  number,  was  fixed  to  represent  a  specific  band 
within  a  parameter  range.  The  contractor,  utilising  tiw  facilities  of  the 
Aeronautical  Systems  Division,  established  the  coverage  of  these  bands 
during  the  calibration  process. 

The  Willys  recorder  has  two  inherent  deficiencies  which  decrease  the 
data  accuracy  and  limit  the  recorder  response  to  the  lower  frequency  inputs. 
The  recorder  is  insensitive  to  any  input  frequencies  in  excess  of  one  cycle 
per  second:  in  fact,  a  frequency  of  one-half  cycle  per  second  is  borderline. 
Consequently,  data  recorded  during  turbulent  fli|^t  conditions  do  not  include 
all  the  added  loading  caused  by  the  gust  inputs;  hence,  loads  spectra  based 
on  such  recordings  will  be  unconservative  to  some  degree.  Since  the  Willys 
recorder  is  essentially  a  digital  recorder,  resolution  of  the  recorder  only 
approaches  some  of  the  established  divisions  (data  blocks)  of  the  parameter 
ranges;  in  some  instruments,  the  bands  of  tne  acceleration  magnitude  rep¬ 
resented  by  the  styli  slightly  exceed  the  bands  of  the  corresponding  data 
blocks.  Therefore,  as  the  values  represented  by  one  stylus  could  cover  a 
range  including  the  band  of  one  data  block  and  parts  of  the  bands  of  the 
adjacent  two  data  blocks,  an  acceleration  depicted  by  a  stylus  could  be  of 
a  magnitude  equal  to  that  represented  by  any  one  of  the  three  data  blocks. 

Such  an  acceleration,  however,  would  be  recorded  as  a  value  in  the  lowest 
of  these  blocks.  Obviously,  such  data  would  cause  the  load  factor  spectrum 
to  be  unconservative  to  some  degree. 

Manuscript  rslcassd  by  author  on  15  September  1962  for  publicatiaB  as  an  ASO 
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B.  Data  Procetilng 


To  facilitate  analysis  of  the  recorded  data,  the  flight  profile  of  the 
RF-IOIC  aircraft  was  divided  into  five  major  missions: 


Mission  I 
Mission  II 
Mission  in 
Mission  IV 
Mission  V 


Photo  High 
Photo  Low 

Photo  High  -  Low  -  High 
Transition  and  Test  Hops 
Navigation  and  Instrument 


Mission  I  includes  mainly  the  data  of  Photo  Reconnaissance  Missions 
during  which  vertical  pinpoint  and  vertical  strip  photographs  were  taken. 

Most  of  the  data  of  Mission  I  were  acquired  between  the  altitudes  of  25,  000 
to  40,  000  feet.  Mission  n  comprises  the  data  of  Photo  and  Visual  Recon¬ 
naissance  Missions.  Four  types  of  photography  were  employed  during 
Mission  II:  side  oblique,  forward  oblique,  vertical  pinpoint,  and  vertical 
strip  photographs.  Most  of  the  data  obtained  during  Mission  n  were  re¬ 
corded  belong  2,  000  feet  Mission  HI  is  a  combination  of  Missions  I  and  II. 
Mission  IV  consists  of  data  essentially.from  transition  and  test  flights,  in¬ 
cluding  chase,  tactical  evaluation,  and  standardisation  board  flights.  Mis¬ 
sion  V  contains  data  of  instrument  and  navigation  flights,  including  day  forma¬ 
tion.  night  flying  (singly  or  in  formation),  maximum  range  without  ra^o, 
navigation  proficiency.  TACAN,  and  GCA  flights . 


The  semiautomatic  Benson-Lehner  oscillograph  reader  was  used  to 
measure  the  analog  VGH  data  and  to  transcribe  it  in  digital  form  onto  IBM 
cards.  The  associated  times  for  the  subsequent  compilation  of  the  periods 
spent  within  specific  airspeed  and  altitude  ranges  were  also  noted.  Per¬ 
sonnel  in  the  computer  facilities  of  the  Aeronautical  Systems  Division  pre¬ 
pared  the  data  for  processing  through  the  IBM  7090  computer  by  using  the 
IBM  1401  converter  to  transcribe  the  infornnation  from  the  punched  cards  to 
tape.  A  computer  program  in  FORTRAN  language  governed  the  calculations 
and  sorting  operations  for  the  grouping  of  data  according  to  the  required 
conobinations  of  type  of  mission  and  ranges  of  gross  weight,  equivalent  air¬ 
speed,  altitude,  and  normal  acceleration.  The  IBM  1403  generated  the  data 
printout  tabulations  from  the  output  tape  of  the  IBM  7090. 

The  criteria  for  reading  the  acceleration  trace  on  the  Villys  records 
required  a  positive  peak  to  be  equal  to  or  more  than  2. 0  g  and  a  negative 
peak  to  be  equal  to  or  less  than  0  g.  When  two  or  more  peaks  beyond  these 
limiting  levels  appeared  during  the  period  defined  by  departure  from  and 
return  to  the  1.0-g  level,  the  following  points  were  read:  the  maximum 
peak  and  every  other  pesdc  whose  adjacent  troughs  were  vertically  removed 
from  it  by  two  or  more  styii  (the  vertical  displacement  between  any  two  styli 
is  approximately  0. 8  g). 
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SECTION  n 


DISCUSSION 


The  normal  accelerations  which  occurred  during  2025.4  in-flight  hours 
are  presented  in  the  form  of  normal  load  factors  as  functions  of  Mach  number 
in  Figure  1.  This  figure  shows  a  point  at  7.  5  g  which  exceeds  the  7.  33-g 
structural  limit.  Inspection  of  the  original  recording  revealed  a  load  factor 
level  between  7.  2  and  7.  6  g,  the  exact  value  being  undetermined  since  the 
styli,  as  mentioned  above,  represent  values  within  increments  rather  than 
a  precise  measurement.  The  instantaneous  gross  weight  for  the  instant  of 
this  acceleration  occurrence  was  determined  to  be  31,  741  pounds  which 
yields  an  n  W.  of  241, 232  pounds  (based  on  a  load  factor  of  7.  6  g).  Design 
gross  weight  tor  this  aircraft  is  37,  000  pounds,  and  the  allowable  load  for 
the  design  limit  load  factor  is  271,000  pounds.  Therefore,  the  structural 
limit  was  not  exceeded,  even  though  the  design  limit  load  factor  level  was 
surpassed  (Figure  1).  Also  of  interest  in  Figure  1  are  the  apparent  load 
factor  exceedances  at  the  lower  Mach  numbers;  however,  it  must  be  noted 
that  the  V-n  diagram  in  this  figure  is  based  on  sea  level  and  basic  flight  de¬ 
sign  gross-weight  conditions,  whereas  the  plots  emanated  from  accelerations 
which  occurred  with  various  combinations  of  altitude  and  gross  weight,  each 
parameter  varying  within  its  range  of  values. 

Figures  2  through  6  present  the  percentages  of  total  mission  flight  time 
spent  in  various  altitude  ranges  for  each  mission.  The  considerable  percen¬ 
tage  of  time  spent  below  2,  000  feet  is  particularly  significant.  The  findings 
from  other  similar  programs  have  revealed  that  the  gust  environment  below 
2,  000  feet  contributes  markedly  to  the  over-all  fatigue  spectrum  of  most  air¬ 
craft.  Since  the  effect  of  the  gust  environment  becomes  more  severe  as  the 
airspeed  increases,  the  large  percentages  of  time  spent  at  relatively  high 
airspeeds,  indicated  in  Figures  8  through  12,  add  to  the  significance  of  the 
low-altitude  flight  dominance.  Table  1,  based  on  the  data  of  all  missions, 
shows  the  actual  flight  times  spent  at  these  low  altitudes  and  high  velocities. 
The  percentages  of  total  flight  time,  including  the  times  of  all  missions, 
spent  in  various  altitude  and  airspeed  intervals  are  displayed  in  Figures  7 
and  13,  respectively. 

The  percentages  of  total  mission  flight  time  spent  in  various  gross 
weight  ranges  for  each  mission  are  presented  in  Figures  14  through  18. 
Figure  19  is  a  composite  of  the  data  in  these  five  figures.  For  the  purpose 
of  comparing  various  distributions  of  the  total  flight  (composite  of  all  mis¬ 
sions)  time,  Figure  20  is  a  composite  including  five  figures  which  depict  the 
following:  percentages  of  flight  time  spent  in  selected  altitude,  airspeed, 
and  gross  weight  ranges  (Figures  7,  13,  and  19).  percentages  of  flight  time 
spent  in  the  five  mission  types,  and  the  average  flight  time  per  mission  type. 

Figures  21  through  25  present  the  maneuver  load  factor  environment 
for  each  of  the  five  missions.  Mission  IV  is  apparently  the  most  severe, 
whereas  Mission  I  is  the  least  severe. 
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The  RF-IOIC  maneuver  load  factor  epectrum,  baeed  upon  the  2025.4 
hours  of  flight  data,  is  presented  in  Figure  26.  The  figure  indicates  that  an 
RF-IOIC  aircraft  will  probably  reach  its  design  limit  normal  load  factor 
approximately  every  2500  hours.  However,  as  the  stability  of  the  curve  is 
rather  questionable  above  the  4.  5-  to  5.0-g  range,  predictions  beyond  this 
range  should  be  considered  discreetly.  Of  more  interest,  perhaps,  is  the 
number  of  flight  hours  to  equal  or  exceed  the  design  limit  load  (see  Figure 
27).  The  data  indicate  that  the  higher  load  factors  occurred  at  relatively 
low  gross  weights.  Such  Occurrences  would  explain  the  apparent  trend  of 
the  curve  which  indicates  that  a  large  number  of  flight  hours  would  be  re¬ 
quired  to  encounter  the  design  limit  load.  This  hypothesis  should  be 
tempered  somewhat,  for  the  few  occurrences  recorded  at  the  higher  percen¬ 
tages  do  not  allow  a  sufficient  degree  of  confidence  to  be  placed  in  the  curve 
above  60  to  70%  of  the  design  limit  load.  Curves  derived  from  F-IOIC 
maneuver  loads  data  (Reference  2)  are  also  included  in  Figures  26  and  27  for 
comparison  purposes  since  the  F-IOIC  and  RF-IOIC  aircraft  are  basically 
the  same  aerodynamically  and  structurally.  As  the  data  collected  on  the 
F-IOIC  aircraft  totaled  only  1302  flight  hours,  the  F-IOIC  curves  probably 
did  not  reach  the  degree  of  stability  attained  by  the  RF-IOIC  curves;  there¬ 
fore,  no  strong  conclusions  should  be  drawn  between  the  two  sets  of  data. 


The  distribution  of  equivalent  maneuver  load  factors  as  a  function  of 
hlaich  number  for  all  missions  is  shown  in  Table  2.  Table  3  presents  the 
distribution  of  noaneuver  load  factors  by  equivalent  airspeed  for  sll  missions. 
Tables  4  through  8  show  the  individual  mission  b.-eakdown.  These  data 
are  also  presented  for  varioue  altitude  and  gross  weight  ranges  in  Tables  9 
through  23. 
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SECTION  in 


CONCLUSIONS 


1.  All  maneuver  loads  measured  on  the  RF-IOIC  aircraft  are  within 
the  design  limit  load. 

2.  Since  43.9%  of  the  total  recorded  flight  time  (all  missions)  was 
spent  below  2,  000  feet,  the  aircraft  encountered  a  considerable  number  of 
gust  loads.  However,  as  the  Willys  recorder  is  insensitive  to  the  effects 
of  turbulence,  a  fatigue  spectrum  based  on  such  recorded  data  would  be 
unconservative 

3.  Additional  flight  loads  data  on  the  RF-IOIC  aircraft,  especially 
gust  data,  should  be  acquired  to  obtain  a  more  rigorous  fatigue  load  spectrum. 
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Figure  2  Figure  3 

Percentages  of  Total  Flight  (Mission  I)  Percentages  of  Total  Flight  (Mission  II) 
Time  tipent  in  Selected  Altitude  Ranges  Time  Spent  in  Selected  Altitude  Ranges 
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AtTITUOC  to  THOUSANDS  Of  FEET  ALTITUDE  in  THOUSANDS  of  FEET 

Figure  4  Figure  5 

PercenUges  of  ToUl  Flight  (Mission  III)  Percentages  of  ToUl  Flight  (Mission  IV) 
Time  Spent  in  Selected  Altitude  Ranges  Time  Spent  in  Selected  Altitude  Ranges 


Figure  6 

Percentages  of  Total  Flight  (Mission  V) 
Time  Spent  in  Selected  Altitude  Ranges 


Figure  7 

Percentages  of  Total  Flight  (Composite 
of  All  Missions)  Time  Spent  in  Selected 
Altitude  Ranges 
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Figure  8  Figure  9 

Percentages  of  Total  Flight  (Mission  I)  Percentages  of  Total  Flight  (Mission  II) 
Time  Spent  in  Selected  Airspeed  Ranges  Time  Spent  in  Selected  Airspeed  Ranges 
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EQUIVALENT  AIRSPEED  (V,)  EQUIVALENT  AIRSPEED  (V,l 

Figure  10  Figure  11 

Percentages  of  Total  Flight  (Mission  III)  Percentages  of  Total  Flight  (Mission  IV) 
Time  Spent  in  Selected  Airspeed  Ranges  Time  Spent  in  Selected  Airspeed  Ranges 
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Figure  12  Figure  13 

Percentages  of  Total  Flight  (Mission  V)  Percentages  of  Totol  Flight  (Composite 
Time  Spent  in  Selected  Airspeed  Ranges  of  All  Missions)  Time  Spent  in  Selected 

Airspeed  Ranges 
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CROSS  WEIGHT  in  THOUSANDS  of  POUNDS 


Figure  14 

Percentages  of  Total  Flight  (Mission  I)  Time 
Spent  in  Selected  Gross  Weight  Ranges 
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Figure  15 

Percentages  of  Total  Flight  (Mission  11)  Time 
Spent  in  Selected  Gross  Weight  Ranges 
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Figure  16 

Percentages  of  Total  Flight  (Mission  111)  Time 
Spent  in  Selected  Gross  Weight  Ranges 


Figure  17 

Percentages  of  Total  Flight  (Mission  IV)  Time 
Spent  in  Selected  Gross  Weight  Ranges 


Figure  18 

Percentages  of  Total  Flight  (Mission  V)  Time 
Spent  in  Selected  Gross  Weight  Ranges 


RROSs  WEIOHT  In  THOUSANDS  0«  POUNDS 


Figure  19 

Percentages  of  Total  Flight  (Composite  of  All 
Missions)  Time  Spent  in  Selected  Gross  Weigh 
Ranges 
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Percentages  of  Total  Flight  Time 
Spent  in  Selected  Altitude  Ranges 


Figure  20b 

Percentages  of  Total  Flight  Time 
Spent  in  Selected  Airspeed  Ranges 


Figure  20c 

Percentages  of  Total  Flight  Time  Spent 
in  Selected  Gross  Weight  Ranges 


Percentages  of  Total  Flight  Time  Spent 
in  Performing  Selected  Missions 


Average  Duration  of  Flights 
by  Selected  Missions 


Figure  20 

Summary  of  Total  Flight  (Composite  of  All  Missions)  Time  Distributed  by  Parameter 
Ranges  and  Mission  Type  with  the  Average  Flight  Time  of  E^ch  Mission  Type 
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Figure  21 

Probability  Curve  — 
Mission  I  (Photo  High) 


Figure  22 

Probability  Curve  — 
Mission  II  (Photo  Low) 


Figure  23 

Probability  Curve  - 
Mission  ni  (Photo 
Ifigh  -  Low  -  High) 


Mission  IV  (Transition 
and  Test  Hops) 
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Figure  25 

Probability  Curve  — 
Mission  V  (Navigation 
and  Instruments) 


Table  1 

Distribution  of  Flight  Hours  by  Equivalent  Airspeed 
and  Altitude  —  Composite  of  All  Missions 


Table  2 

Distribution  of  Equivalent  Maneuver  Load  Factors 
by  Mach  Number  —  Composite  of  All  Missions 


Table  3 


Distribution  of  Maneuver  Load  Factors  by  Equivalent 
Airspeed  —  Composite  of  All  Missions 


Table  4 


Distribution  of  Maneuver  Load  Factors 


by  Equivalent  Airspeed  —  Mission  1 
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Table  5 


Diatrlbution  of  Maneuver  Load  Factors 
by  E2quivalent  Airspeed  —  Mission  II 
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Table  (* 

Distribution  of  Maneuver  Load  Factors 
by  Eiquivalent  Airspeed  —  Mission  III 
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Table  7 

Distribution  of  Maneuver  Load  Factors 
by  Eiquivalent  Airspeed  —  Mission  IV 
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Table  8 

Distribution  of  Maneuver  Load  Factors 
by  Equivalent  Airspeed  —  Mission  V 


Fiftfkt  Ttas  («M.*  I 


•t  rt««ats  (lib) 
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Table  10 

Distribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  I  —  Groas  Weight  Range;  35,000  to  43,000  ib. 
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Table  11 

Distribution  of  Klaneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  I  —  Gross  Weight  Range:  43,000  to  51,000  lb. 
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Table  12 

Distribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  II  —  Gross  Weight  Range:  Zl,  000  to  35>  000  lb. 


19 


Table  13 

Distribution  of  Maneuver  Lx>ad  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  II  —  Gross  Weight  Range:  35.000  to  43,  000  lb. 


Table  14 

Diatribution  of  Maneuver  Lioad  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  II  —  Gross  Weight  Range:  43,  000  to  51,  000  lb. 
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Table  15 

Distribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  III  —  Gross  Weight  Range:  27,000  to  35,000  lb. 


Table  16 

Distribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  III  —  Gross  Weight  Range:  35,  000  to  43,  000  lb. 
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Table  17 


Oistribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  III  —  Gross  Weight  Range:  43,  000  to  51, 000  lb. 
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Table  19 

Distribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  IV  —  Gross  Weight  Range;  35,000  to  43,000  lb. 
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Table  20 

Distribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  IV  —  Gross  Weight  Range:  43,000  to  51,000  lb. 


Table  21 

Distribution  of  Maneuver  Load  Factors  by  Ek^uivalent  Airspeed  and 
Altitude  —  Mission  V  —  Gross  Weight  Range:  27,  000  to  35,  000  lb. 


28 


Table  22 

Dietribution  of  Maneuver  Load  Factors  by  Bquivalent  Airspeed  and 
Altitude  ~  Mission  V  »  Gross  Weight  Range:  35.  000  to  43.  000  lb. 
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Table  23 

Distribution  of  Maneuver  Load  Factors  by  Equivalent  Airspeed  and 
Altitude  —  Mission  V  —  Gross  Weight  Range:  43,000  to  51,  000  lb. 
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DISTHI-UTIOi:  LIST  FCA  AL)D-TD3^62-923  (Cont'd) 
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